ABSTRACT
Introduction
Schistosomiasis is considered a major public health problem, which affects more than 200 million individuals distributed in 76 countries in Africa, Asia or America. Among these, 10% present the hepatosplenic form of the disease, and 50 to 60% of infected people present clinical manifestation, constituting a huge public health problem 1, 2 . When eggs, worms or antigen-antibody immunocomplex can be found outside the portal circulation, it is considered to be ectopic schistosomiasis 3 . Ocular lesions have been reported with an inflammatory response induced by S. mansoni eggs similar to those observed in the livers of infected hosts. Retinal manifestations, such as hemorrhages, granulomas, tortuosity and enlargement of the vessels were observed in association with the hepatosplenic form [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] . Damage to the retinal nerve fiber layer and the retard of retinal contrast arrival time in the angiofluoresceinographic exam were also reported due to ocular hemodynamic alterations 6, 8, 11 . Schistosoma mansoni is responsible for lesions that can alter the hemodynamic of the portal venous circulation and venous systemic system. A number of secondary phenomena occur with portal hypertension. The fundamental initiating factor is an increase in resistance to portal venous flow. Systemic vascular resistance and mean arterial blood pressure fall and both cardiac vascular output and blood flow increase. Current theories suggest that increased vascular production of nitric oxide may also have a role in the pathogenesis of these processes [18] [19] [20] [21] [22] . Therefore, hemodynamic changes in the ocular circulation of mansonic schistosomotic patients with portal hypertension probable can cause secondary ischemia of the retina and damage to the their layers.
The purpose of this study was to report the retinal histology findings and perform histomorphometric analysis, thickness measurement of the retinal layer and the number of the ganglion layer cells, in mice infected with the hepatosplenic form of the Schistosoma mansoni.
Methods
Thirty-five healthy female Swiss mice, weighing around 20-25g were divided into two experimental groups: control (n=10) and infected (n=25). Each mouse of the second group was infected by exposing their tails to a suspension of 40 cercariae of the Belo Horizonte strain of Schistosoma mansoni for two hours at a temperature of 28ºC. The study has been approved by the local research ethics committee.
They were kept under environmentally-controlled conditions in a well ventilated room with free access to water and to a balanced commercial diet for mice. During this time happened the death of three infected mice.
After 120 days of the exposure to cercariae, all animals were sacrificed by cervical fracture and the mice of the second group were also submitted to parasitological diagnosis, Kato-Katz's method, and to the perfusion technique to recovery the worms from the hepatic and portomesenteric veins.
The livers, spleens and eyes were taken and carefully fixed in 10% formalin and submitted to paraffin sections stained with hematoxilin-eosin. They were all subjected to histopathologic findings and the eyes also underwent the procedure for histomorphometric analysis.
It was obtained five horizontal sections of each eye, alternating at 10 µm, including the peripapillary area. Four images of each section were acquired under 400x magnification and histomorphometric analyses were performed with the software Image J 9.1. The parameters measured were: thickness measurement of the retinal layer segment and the number of the ganglion layer cells. Four measures were performed of each image and calculated their average for subsequent statistical analysis. For each animal was performed an average of these measures (Figures 1 and 2) . The data were further analyzed using "t" Student test to verify the difference between means for non-related samples and Levene's test to verify if samples have equal variances. Differences were deemed statistically significant when p values were lower than 0.05.
Results
All animals exposed became infected, and this was perceived by the presence of numerous parasite eggs in the sections examined and the number of worms recovered. They presented changes in the liver and spleen that confirmed the disease.
The histopathological findings of the eyes sections from the second group did not demonstrate structural changes or inflammatory cells in the retinal layers. However in one eye of an animal of this group it was revealed a presence of one periovular retinal granuloma surrounded by lymphocytes, plasmocytes and histiocytes cells (Figure 3) . (2) 13. 75 14.00 Maximum (2) 29.75 32.00
Discussion
It was observed a normal architecture of the retina and one retinal granuloma in the group of the infected animals.
The absence of results could be related to the method of the infection once the mice were exposed to a low number of cercarie to avoid the death of a great number of the sample. This may have caused no development of more severe systemic disease since it is already established the importance of the relation between the intensity of infection and severe form of disease in determining the hepatosplenic schistosomiasis.
The fact that the object of study was the peripapillary region may have influenced the lack of ocular findings, as already described in other studies [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] . It was not searched throughout the globe since the intention was to evaluate a particular segment of the eye.
The double staining with hematoxylin-eosin aims to contrast tissue structures, but does not provide information about their chemical nature. Perhaps using another method of histological processing, which allow a more detailed observation, retinal changes could be identified.
The Table 1 shows the statistical values of the thickness measurement of the retinal layer and the Table 2 shows the statistical values of the number of the ganglion layer cells of both groups. There was not a statistically significant between the groups (p>0.05).
In this study, the attempt to associate the histopathological parameters of the retina by histomorphometry, resulted in not significant data when comparing the groups. The absence of these findings may be the result of the proposed model which was based primarily on the development of systemic disease, and therefore, to find secondary ocular changes. The goal was to simulate the usual form of the development of the disease in contrast to other experimental studies, which the direct inoculation of parasites or eggs were performed 4, 7, 14, 16 . Another point to be considered is that the data were obtained from an intervention study in mice. Despite having already established its role as an important animal model in the development of schistosomiasis, there are intrinsic factors to each host that result in difference response given to the mechanism of infection 22 . The possibility of generalization of results must be examined with considerable caution. Not all knowledge generated in animal models is fully transferable to humans.
Disorganization of the retinal layers was not identified and the histomorphometric analysis revealed no significant difference between the two groups
Conclusion
The absence of findings in this study does not exclude that hemodynamic and autoregulation changes associated with hepatosplenic schistosomiasis could be correlated to retinal manifestations. It is necessary that other methods with a high parasite infection should be performed.
